Synergistic antitumoral effect of combination E gene therapy and Doxorubicin in MCF-7 breast cancer cells.
The low effectiveness of conventional therapies to achieve the long-term survival of metastatic breast cancer patients calls for the development of novel options. Genes encoding cytotoxic proteins have been proposed as a new strategy to enhance the antiproliferative activity of drugs. Combined therapy using these genes and classical antitumoral drugs are under intensive study. The E gene from ϕX174 encodes a membrane protein with a toxic domain that leads to a decrease in the tumour cell growth rate. With the aim of improving the anti-tumour effect on breast cancer cells of the currently used chemotherapeutic drugs (Paclitaxel, Docetaxel and Doxorubicin), we investigated the association of E suicide gene with these drugs. The effect of the combined therapy (gene therapy and cytotoxic) was determined by treating transfected MCF-7 cells and multicellular tumour spheroids (MTS) with drugs gradient concentrations. Our results showed that E gene has a direct oncolytic effect inducing a significant decrease in the proliferation rate of the MCF-7 cells. The E gene antitumoral activity was mediated by the induction of apoptosis (mitochondrial pathway). In addition, a significant enhancement of proliferation inhibition was observed when E gene transfection was associated with cytotoxic drugs in comparison to single treatments. The use of the combined therapy E gene-Doxorubicin obtained the greatest effect on the MCF-7 growth arrest. This therapeutic association also induced a significant enhancement of the MTS volume growth inhibition. Anti-tumour activity of the chemotherapeutic drugs classically used in the treatment of breast cancer was enhanced by E gene. Our in vitro results indicate that experimental therapeutic strategy based in the combined therapy E gene and cytotoxic drugs may be of potential therapeutic value as a new strategy for patients with advanced breast cancer.